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	FACULTY OF ELECTRONICS 

SUBJECT CARD

Name in Polish


Elementy elektroniczne 1
Name in English


Electronic components 1
Main field of study (if applicable):
Electronics 

Specialization (if applicable): 

Level and form of studies: 

1st, full-time
Kind of subject: 


obligatory 
Subject code



ETEK013
Group of courses


NO


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	30
	
	
	
	

	Number of hours of total student workload (CNPS)
	90
	
	
	
	

	Form of crediting
	Examination / crediting with grade*
	Examination / crediting with grade*
	Examination / crediting with grade*
	Examination / crediting with grade*
	Examination / crediting with grade*

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	3
	
	
	
	

	including number of ECTS points for practical (P) classes 
	0
	
	
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	
	
	


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1.
K1EKA_W03

2.
K1EKA_W06


\
	SUBJECT OBJECTIVES
C1 Acquisition of basic knowledge on the design, operation and applications of semiconductor electronic components.


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01 – Student is able to describe the physical principles of semiconductors and energy band model.

PEK_W02 – Student is able to explain the differences between intrinsic and extrinsic semiconductor, as well as material type n and p

PEK_W03 – student is able to characterize typical p-n junction

PEK_W04 – student is able to specify the types of diodes and their application areas

PEK_W05 – student is able to describe the construction and operation of bipolar junction transistors and explain the hybrid pi model of transistor and its parameters

PEK_W06 – student can describe the structure and function of FET transistors, explain the replacement model and its parameters

PEK_W07 – student is able to explain structure of programmable unijunction transistor and can describe their characteristics
PEK_W08 – student is able to describe the types, construction, operation, and characteristics of thyristors
PEK_W09 – student is able to explain the two-transistor model of SCR and suggests examples of applications of thyristors.
PEK_W10 – student is able to describe the design, operation, characteristics and example of applications of the triac and diac
PEK_W11 – the student is able to explain the basic concepts of optoelectronics
PEK_W12 – student is able to explain the principle of the LED, characterize and identify different types of photo emitters
PEK_W13 – student is able to explain the principles of light dependent resistors and describe their features and characteristics
PEK_W14 – student is able to describe the types of photovoltaic cells and describe their features and characteristics
PEK_W15 – student is able to explain the principles of the photodiode and phototransistor and explain their structure, basic parameters and characteristics
PEK_W16 – student is able to distinguish between types of photodetectors and photovoltaic cells and suggest examples of their applications



	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Physical principles of semiconductor and their energy band model
	2

	Lec 2
	Intrinsic and extrinsic semiconductor, p and n material type
	2

	Lec 3
	The physical structure of the pn junction, polarization and static current-voltage characteristic
	2

	Lec 4
	Types of semiconductor diodes: rectifier diodes, universal, Zener, Schottky etc.
	2

	Lec 5
	Division of semiconductor diodes due to their use - rectifier diodes, universal ovens. Parameters and characteristics.
	2

	Lec 6
	Bipolar transistors. Construction and operation of PNP and NPN transistors principle of polarity. Configuration OB, OE, OC. Current gain. The characteristics and parameters - limiting the scope of usage.
	2

	Lec 7
	Bipolar junction transistors - graphical analysis, hybrid pi model, input resistance, frequency limit, the effect of temperature on the operation and performance of the transistor.
	2

	Lec 8
	Junction Field Effect Transistors JFET - basic structures, characteristics, parameters, static work, dynamic work with small signals, the frequency characteristics.
	2

	Lec 9
	Field effect transistors with insulated gate MOSFET - structure, types, characteristics, parameters
	2

	Lec 10
	Unijunction transistor - construction, characteristics, programmable unijunction transistor
	2

	Lec 11
	Thyristor - construction, types, principle of operation, characteristics, two-transistor model and examples of applications to power control
	2

	Lec 12
	Triac, Diac - construction, principle of operation, characteristics and applications
	2

	Lec 13
	Optoelectronics - basic concepts, LEDs, photoresistors, photovoltaic panels - construction, operation, characteristics, parameters
	2

	Lec 14
	Photodiode, phototransistor - construction, principle of operation, characteristics, parameters, examples of applications
	2

	Lec 15
	The term reserve. Photovoltaic cells - practical applications. Final test
	2

	
	Total hours
	30


	TEACHING TOOLS USED

	N1. lecture with traditional media

N2. virtual simulation examples

N3. self work, literature studies and preparation for the final test


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
	Evaluation (F – forming (during semester), P – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_W1÷PEK_W16
	Final test

	C=F1


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1] 
Marcianiak W., Przyrządy półprzewodnikowe i układy scalone, WNT, Warszawa 1987

[2] 
Horowitz P., Hill W., Sztuka elektroniki, WkiŁ, Warszawa 2003

[3] 
Hennel J., Podstawy elektroniki półprzewodnikowej, WNT, Warszawa 2003

[4] 
Klugmann-Radziemska E., Fotowoltaika w teorii i praktyce, BTC, Legionowo 2010
SECONDARY LITERATURE:
[1] 
Tietze U. Schenk C., Układy półprzewodnikowe, WNT, Wartszawa 1996

[2] 
Mishra U.K, Singh J., Semiconductor Device Physics and Design, Springer-Verlag, Dordrecht 2008
 

	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	Janusz Mroczka, prof.; janusz.mroczka@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Electronic components 1

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY 
Electronics
AND SPECIALIZATION ………
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization (if applicable)**
	Subject objectives***
	Programme content***
	Teaching tool number***

	PEK_W01 
	K1EKA_W26
	C1
	Lec 1
	1,3

	PEK_W02
	K1EKA_W26
	C1
	Lec 2
	1,3

	PEK_W03
	K1EKA_W26
	C1
	Lec 3
	1,3

	PEK_W04
	K1EKA_W26
	C1
	Lec 4
	1,2

	PEK_W05
	K1EKA_W26
	C1
	Lec 5
	1,2,3

	PEK_W06
	K1EKA_W26
	C1
	Lec 6
	1,3

	PEK_W07
	K1EKA_W26
	C1
	Lec 7
	1,3

	PEK_W08
	K1EKA_W26
	C1
	Lec 8
	1,2,3

	PEK_W09
	K1EKA_W26
	C1
	Lec 9
	1,3

	PEK_W10
	K1EKA_W26
	C1
	Lec 10
	1,2,3

	PEK_W11
	K1EKA_W26
	C1
	Lec 11
	1,3

	PEK_W12
	K1EKA_W26
	C1
	Lec 12
	1,2,3

	PEK_W13
	K1EKA_W26
	C1
	Lec 13
	1,2,3

	PEK_W14
	K1EKA_W26
	C1
	Lec 14
	1,3

	PEK_W15
	K1EKA_W26
	C1
	Lec 15
	1,3

	PEK_W16
	K1EKA_W26
	C1
	Lec 15, Individual preparation
	1,3


** - enter symbols for main-field-of-study/specialization educational effects

*** - from table above

